Anthrax lethal toxin increases superoxide production in murine neutrophils via differential effects on MAPK signaling pathways.
The combination of lethal factor and its receptor-binding partner, protective Ag, is termed lethal toxin (LT) and has critical pathogenic activity during infection with Bacillus anthracis. We herein report that anthrax LT binds and enters murine neutrophils, leading to the cleavage of mitogen-activated protein kinase kinase/MEK/MAPKK 1-4 and 6, but not mitogen-activated protein kinase kinase 5 and 7. Anthrax LT treatment of neutrophils disrupts signaling to downstream MAPK targets in response to TLR stimulation. Following anthrax LT treatment, ERK family and p38 phosphorylation are nearly completely blocked, but signaling to JNK family members persists in vitro and ex vivo. In contrast to previous reports involving human neutrophils, anthrax LT treatment of murine neutrophils increases their production of superoxide in response to PMA or TLR stimulation in vitro or ex vivo. Although this enhanced superoxide production correlates with effects due to the LT-induced blockade of ERK signaling, it requires JNK signaling that remains largely intact despite the activity of anthrax LT. These findings reveal a previously unrecognized mechanism through which anthrax LT supports a critical proinflammatory response of murine neutrophils.